Tumor apoptosis induced by ruthenium(II)-ketoconazole is enhanced in nonsusceptible carcinoma by monoclonal antibody to EGF receptor.
Ketoconazole (KTZ) has been used as a second-line agent in hormone-refractory cancer therapy. Since transition metal complexes including those of Ru(III), show important anticancer activity with limited toxicity, we investigated the potential antitumor efficacy of Ru(II) complexed to KTZ or clotrimazole (CTZ) compared to Ru(II) alone or uncomplexed azoles. RuCl2(KTZ)2 exerted greater apoptosis- associated caspase-3 activation than RuCl2(CTZ)2, KTZ, CTZ or RuCl2(MeCN)4 against several human tumor cell monolayers. PARP cleavage and a decrease in S+G2 cells were evident after RuCl2(KTZ)2 treatment in genetically matched C8161 melanoma monolayers with unequal p53 functional status. Release of mitochondrial cytochrome c and Mn-SOD suggest mitochondria as a target of RuCl2(KTZ)2. Treatment of WM164 melanoma monolayers with 25 microM of cisplatin or RuCl2(KTZ)2 showed that the latter is more effective than cisplatin at inducing PARP fragmentation and proapoptotic Bak expression. Such results suggest that these Ru(II) and Pt(II) metal complexes are unequally effective and act through alternative signaling pathways. In studies with multicellular spheroids, which frequently are more resistant to cytotoxic anticancer drugs than monolayers, those from wt p53 C8161 melanoma underwent PARP fragmentation in response to RuCl2(KTZ)2. In contrast, spheroids of mut p53 A431 carcinoma overexpressing EGF receptor were resistant to either RuCl2(KTZ)2 or anti-EGF receptor C225 MAb. However, joint treatment with both agents restored growth arrest and apoptosis in these spheroids. In contrast to the antitumor action of cisplatin, which is known to be hampered by p53 dysfunction, we show that RuCl2(KTZ)2 is active irrespective of p53 functional status against several adherent tumor cells and synergizes with anti-EGF receptor C225 MAb to kill tumor spheroids resistant to either agent.